Abstract -This paper describes recent research on the design, platform is introduced in Section II. The introduction of sensor implement and testing of a small-scaled rotorcraft Unmanned package is in Section III. The modeling of the UAV helicopter Aerial Vehicle (RUAV) system -ServoHeli-20. A turbine-powered system is presented in the Section IV. In Section V, we UAV weighted less than 10kg was designed, and its major introduce an independent-channel control scheme as a baseline components tested by a group of undergraduate students at Shenyang Institute of Automation, Chinese Academy of Sciences control of the platform. In the end, we conclude our work and in Shenyang, China. The aircraft was designed to reach a top discuss some future research issues.
speed of more than 20mps and fly a distance of more than 10 kilometers and then is going to be used as a testbed for experimentally evaluating advanced control methodologies II. SERVOHELI2O PLATFORMDESCRIPTION dedicated on improving the maneuverability, reliability as well as autonomy of RUAV. Sensors and controller are implemented
As the basic aircraft of the RUAV system, we chose the onboard. The full system has been tested successfully in the small-scaled model helicopter which is available in the market. autonomous mode using the multi-channel decoupling PID Such a choice is easy for us to exchange the accessories and controller. The results show that the rotorcraft UAV can follow the trajectory which assigned by the ground control station P exactly in the real windy environment. ServoHeli-20 aerial vehicle is a high quality helicopter which is changed by us using a RC model helicopter operating I. INTRODUCTION with a remote controller. The modified system allows the payload of more than 5 kilograms, which is sufficient to take Unmanned aerial vehicles (UAV) are useful for many the whole airborne avionics box and the communication units. applications where human intervention is considered difficult The fuselage of the helicopter is constructed with sturdy ABS or dangerous. Traditionally, the fixed-wing UAV has been composite body and the main rotor blades are replaced with served as the unit for these dangerous tasks because the control heavy-duty carbon fiber reinforced ones to accommodate extra is easy. Rotary-wing UAV, on the other hand, can operate in payloads. The vehicle is powered by a 90-class glow plug many different flight modes which the fixed-wing one is engine which generates 3.Ohp at about 15000 rpm, a unable to achieve, such as vertical take-off/landing, hovering, displacement of 14.95cc and practical angular rate ranging lateral flight, pirouette, and bank-to-turn. Due to the versatility 2,000 to 16,000 rpm. The full length of the fuselage is 1260mm in maneuverability, helicopters are capable to fly in and out of as well as the full width of it is 160mm. The total height of the restricted areas and hover efficiently for long periods of time. helicopter is 410mm, the main rotor is 1600mm and the tail These characteristics make RUAV applicable for many rotor is 260mm. military and civil applications.
However The height control is a one loop scheme which a PI A two-loop control scheme for the rotorcraft UAV system controller using feedback from the height sensor generates was design and tested using the ServoHeli-20 platform. We collective pitch demands in Figure 10 .
design some specified trajectories to be flown. These trajectories were selected in order to evaluate the inner loop The yaw control two loop structure is presented in Figure  - 11. As is shown in this figure, the inner loop is a yaw rate Time (s) stabilization loop which proportional control using yaw rate 1 feedback from the IMU output demands to the rudder servo 0.5-and the outer loop uses the scheme from the digital compass D l output to the yaw rate input.
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